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General Description
DNA pHAGE2-EF1aFull-hOct4-F2A-hKlf4-IRES-hSox2-P2A-hcMyc-W-loxP
Entire molecule length: 12535 bp

Standard Fields

User Fields

Author(s)

Author

Original author
A Omari

References

Comments

10/23/08 Aba Somers annealed oligos designed to ligate into pHAGE 2 3' LTR after backbone is cut 
ligation creates 5' Asc1 site and 3' BfuA1 site.
Introduces loxP sequence into 3'LTR, along with new Kpn1 site into backbone (use this for analytical 

11/11//08 AS Clone 12 maxiprep: confirmed perfect insert sequence including Asc1 ligation junction.

Feature Map

CDS (7 total)

HIV gag
Start: 790   End: 1144
HIV gag sequence from 336bp to 688bp (Clone to PvuII site in HIV and filled in ClaI digest to 

env
Start: 1156  End: 2013
HIV env sequence from bp7168 to 8025 (contains RRE) Cloned from BglII to BamHI out of HIV

hOct4
Start: 3412  End: 4491

human Klf4
Start: 4576  End: 5988

hSox2
Start: 6576  End: 7526

hcMyc
Start: 7596  End: 8915

AMPr
Start: 10149  End: 10988
Ampicillin Resistance Gene
Original Location Description:
   6153..6992
Qualifiers:
   /gene="AMPr"
   /product="beta-lactamase (mature form)"

Intron (1 total)
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Intron
Start: 2454  End: 3045

LTR (2 total)

5' LTR
Start: 1     End: 636 
Long Terminal Repeat
Original Location Description:
   1..636
Qualifiers:
   /gene="LTR"

3' LTR
Start: 9524  End: 9893

Misc. Feature (28 total)

HIV U3
Start: 1     End: 454 
Full Length HIV U3

HIV R
Start: 455   End: 551 
HIV Repeat Region

HIV U5
Start: 552   End: 636 
HIV U5

PBS-K
Start: 636   End: 658 
tRNA binding site for Lysine tRNA

PSI
Start: 637   End: 1155
PSI Packaging Sequence
Original Location Description:
   637..1155
Qualifiers:
   /gene="psi"
   /product="pbs-gag"

HIV-PSI
Start: 697   End: 806 

HR-ePSI
Start: 807   End: 1144
HIV gag sequence 351bp to 688bp

Stop Codon
Start: 853   End: 855 
Stop codon in gag put in frame by ClaI fill in

RRE
Start: 1245  End: 1593
Rev Responsive Element according to Belasco in Molecular Cell, Vol. 7, 603-614, March, 2001

RRE
Start: 1303  End: 1536
Rev Responsive Element
Original Location Description:
   1303..1536
Qualifiers:
   /gene="rre"
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   /product="minimal RRE"
Junk

Start: 2014  End: 2027
Linker Junk Sequence probably left over from cloning

HIV cpPu (Trip)
Start: 2034  End: 2211
Central Poly Purine Track
Original Location Description:
   2034..2211
Qualifiers:
   /gene="cppt"

Human EF1a Promoter
Start: 2218  End: 3402

GS bridge
Start: 4492  End: 4503

F2A optimized
Start: 4504  End: 4575

IRES
Start: 5995  End: 6572

GS bridge
Start: 7527  End: 7538

P2A
Start: 7539  End: 7595

WPRE
Start: 8928  End: 9519
Woodchuck Hepatitis Virus Posttranscriptional Regulatory Element
Feature extends beyond the specified end point
Original Location Description:
   3563..4154
Qualifiers:
   /gene="WPRE"

HIV nef
Start: 9524  End: 9625
HIV nef

HIV PPT
Start: 9574  End: 9588
PolyPurine Tract

dU3
Start: 9591  End: 9627
1st Half of deleted U3

Insert
Start: 9641  End: 9692

loxP
Start: 9647  End: 9680

dU3
Start: 9695  End: 9713
2nd Half of deleted U3

HIV R
Start: 9714  End: 9810

HIV U5
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Start: 9811  End: 9893
HIV U5

SV40 ori
Start: 11987  End: 12110
Original Location Description:
   7991..8114
Qualifiers:
   /gene="SV40 ori"

PolyA Signal (1 total)

G-T cluster
Start: 570   End: 577 
GT Cluster shown to be necessary for Poly-A site activity by Cullen in J Virol. 1989 January; 

PolyA Site (1 total)

pA Site
Start: 550   End: 550 
Exact base to which Poly-A is added

Primer Binding Site (28 total)

pHAGE-A0050-8050
Start: 158   End: 179  (Complementary)

pHAGE-S501-1000
Start: 401   End: 421 

pHAGE-A0550-0050
Start: 667   End: 690  (Complementary)

pHAGE-S1001-1500
Start: 898   End: 919 

pHAGE-A1050-0550
Start: 1166  End: 1189 (Complementary)

pHAGE-S1501-2000
Start: 1391  End: 1417

pHAGE-A1550-1050
Start: 1650  End: 1678 (Complementary)

pHAGE-S2001-2500
Start: 1898  End: 1922

pHAGE-A2050-1550
Start: 2084  End: 2112 (Complementary)

pHAGE 5' IRES
Start: 6011  End: 6031

pHAGE 3' CDS 1-1 (Binds IRES)
Start: 6019  End: 6039 (Complementary)

pHAGE 3' CDS 1-2 (Binds IRES)
Start: 6275  End: 6293 (Complementary)

pHAGE 5' CDS 2-1 Start (Binds IRES)
Start: 6275  End: 6293

pHAGE 3' CDS
Start: 8956  End: 8990 (Complementary)
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pHAGE-A3550-3050
Start: 9034  End: 9057 (Complementary)

pHAGE-S4001-4500
Start: 9187  End: 9207

oligo #91 sense
Start: 9480  End: 9503

pHAGE-S6001-6500
Start: 9925  End: 9947

pHAGE-A6050-5550
Start: 10198  End: 10221 (Complementary)

pHAGE-S6501-7000
Start: 10398  End: 10422

pHAGE-A6550-6050
Start: 10667  End: 10690 (Complementary)

pHAGE-S7001-7500
Start: 10918  End: 10942

pHAGE-A7050-6550
Start: 11178  End: 11199 (Complementary)

pHAGE-S7501-8000
Start: 11422  End: 11446

pHAGE-A7550-7050
Start: 11689  End: 11710 (Complementary)

pHAGE-S8001-8500
Start: 11925  End: 11944

pHAGE-A8050-7550
Start: 12165  End: 12191 (Complementary)

pHAGE-S1-500
Start: 12430  End: 12458

Promoter Prokaryotic (1 total)

P-Bla
Start: 10096  End: 10130
Beta Lactamase Promoter

Replication Origin (1 total)

ORI
Start: 11217  End: 11750
Bacterial Origin of Replication
Original Location Description:
   7221..7754
Qualifiers:
   /gene="ORI"
   /product="ColE1 origin of replication"

Splicing Signal (3 total)

5' SD 289
Start: 744   End: 745 
Major 5' Splice Donor 289
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SA 7925
Start: 1911  End: 1912

SA 4459
Start: 2188  End: 2189

Stem Loop (4 total)

SL-1
Start: 697   End: 731 
PSI Stem loop 1

SL-2
Start: 736   End: 754 
PSI Stem loop 2

SL-3
Start: 766   End: 779 
PSI Stem Loop 3

SL-4
Start: 793   End: 806 
PSI Stem Loop 4

5' UTR (1 total)

5' UTR
Start: 551   End: 635 
HIV 5' UTR

Mutation (3 total)

Fill-in
Start: 833   End: 834 
Filled in Cla Site from original HIV genome to disrupt gag polyprotein ORF

RRE Mutation
Start: 1357  End: 1357
This G is a C in the WT HIV-1 genome

EF1a Mutation
Start: 2531  End: 2531

Restriction/Methylation Map

Enzyme # of
cuts

Positions

Acc65I 4 4373 6428 9521 9682 
AflII 3 518 2603 9777 
ApaLI 5 5401 6464 9139 10247 11493 
AscI 1 9641 
AvaI 17 296 1928 2269 2371 2557 3072 3189 3848 4217 4492 5026 5134 

5578 7125 7588 8299 9895 
BamHI 1 5990 
BclI 1 7394 
BglII 4 474 2790 9557 9733 
BsrGI 2 5181 6578 
ClaI 1 8381 
DraI 7 2062 2725 9574 10341 11033 11052 12493 
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EagI 9 1145 1149 3405 4726 5444 6662 6838 7880 8012 
EcoRI 1 2029 
EcoRV 4 36 115 334 7740 
EgeI 11 640 3164 4256 4815 5037 5340 6804 7014 7364 7416 7727 
FseI 2 1151 2928 
FspI 2 7139 10696 
HindIII 6 532 1088 1676 3520 6211 9791 
KpnI 4 4377 6432 9525 9686 
MscI 3 4760 5439 6565 
NaeI 6 1149 2926 5448 6666 7017 9444 
NcoI 2 3411 7292 
NdeI 1 6572 
NotI 1 3405 
PmlI 3 291 5367 6303 
PstI 12 2540 3045 3840 3984 4026 4164 4185 4994 7193 7718 8132 9634 
PvuI 2 5708 10550 
PvuII 4 436 7107 7890 9552 
SacI 7 492 683 3052 4692 5157 5652 9751 
SacII 6 2478 2825 6656 6735 8094 9433 
SbfI 2 8132 9634 
SdaI 2 8132 9634 
SfiI 2 3481 12039 
SmaI 5 5028 5580 7127 7590 9897 
SpeI 1 2213 
StuI 4 2595 2638 5058 12085 
XcmI 4 3533 5414 7299 7332 
XhoI 3 3189 3848 4217 
XmaI 5 5026 5578 7125 7588 9895 

No cuts: HpaI, MluI, NheI, PacI, PmeI, SalI, SrfI, SwaI, XbaI

Sequence
    1 tggaagggct aattcactcc caaagaagac aagatatcct tgatctgtgg atctaccaca 
cacaaggcta cttccctgat tagcagaact acacaccagg 
  101 gccaggggtc agatatccac tgacctttgg atggtgctac aagctagtac cagttgagcc 
agataaggta gaagaggcca ataaaggaga gaacaccagc 
  201 ttgttacacc ctgtgagcct gcatgggatg gatgacccgg agagagaagt gttagagtgg 
aggtttgaca gccgcctagc atttcatcac gtggcccgag 
  301 agctgcatcc ggagtacttc aagaactgct gatatcgagc ttgctacaag ggactttccg 
ctggggactt tccagggagg cgtggcctgg gcgggactgg 
  401 ggagtggcga gccctcagat cctgcatata agcagctgct ttttgcctgt actgggtctc 
tctggttaga ccagatctga gcctgggagc tctctggcta 
  501 actagggaac ccactgctta agcctcaata aagcttgcct tgagtgcttc aagtagtgtg 
tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 
  601 agaccctttt agtcagtgtg gaaaatctct agcagtggcg cccgaacagg gacttgaaag 
cgaaagggaa accagaggag ctctctcgac gcaggactcg 
  701 gcttgctgaa gcgcgcacgg caagaggcga ggggcggcga ctggtgagta cgccaaaaat 
tttgactagc ggaggctaga aggagagaga tgggtgcgag 
  801 agcgtcagta ttaagcgggg gagaattaga tcgcgatggg aaaaaattcg gttaaggcca 
gggggaaaga aaaaatataa attaaaacat atagtatggg 
  901 caagcaggga gctagaacga ttcgcagtta atcctggcct gttagaaaca tcagaaggct 
gtagacaaat actgggacag ctacaaccat cccttcagac 
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 1001 aggatcagaa gaacttagat cattatataa tacagtagca accctctatt gtgtgcatca 
aaggatagag ataaaagaca ccaaggaagc tttagacaag 
 1101 atagaggaag agcaaaacaa aagtaagacc accgcacagc aagcggccgg ccgctgatct 
tcagacctgg aggaggagat atgagggaca attggagaag 
 1201 tgaattatat aaatataaag tagtaaaaat tgaaccatta ggagtagcac ccaccaaggc 
aaagagaaga gtggtgcaga gagaaaaaag agcagtggga 
 1301 ataggagctt tgttccttgg gttcttggga gcagcaggaa gcactatggg cgcagcgtca 
atgacgctga cggtacaggc cagacaatta ttgtctggta 
 1401 tagtgcagca gcagaacaat ttgctgaggg ctattgaggc gcaacagcat ctgttgcaac 
tcacagtctg gggcatcaag cagctccagg caagaatcct 
 1501 ggctgtggaa agatacctaa aggatcaaca gctcctgggg atttggggtt gctctggaaa 
actcatttgc accactgctg tgccttggaa tgctagttgg 
 1601 agtaataaat ctctggaaca gatttggaat cacacgacct ggatggagtg ggacagagaa 
attaacaatt acacaagctt aatacactcc ttaattgaag 
 1701 aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt ggaattagat aaatgggcaa 
gtttgtggaa ttggtttaac ataacaaatt ggctgtggta 
 1801 tataaaatta ttcataatga tagtaggagg cttggtaggt ttaagaatag tttttgctgt 
actttctata gtgaatagag ttaggcaggg atattcacca 
 1901 ttatcgtttc agacccacct cccaaccccg aggggacccg acaggcccga aggaatagaa 
gaagaaggtg gagagagaga cagagacaga tccattcgat 
 2001 tagtgaacgg atctcgacgg tatcgccgaa ttcacaaatg gcagtattca tccacaattt 
taaaagaaaa ggggggattg gggggtacag tgcaggggaa 
 2101 agaatagtag acataatagc aacagacata caaactaaag aattacaaaa acaaattaca 
aaaattcaaa attttcgggt ttattacagg gacagcagag 
 2201 atccagtttg gactagtcgt gaggctccgg tgcccgtcag tgggcagagc gcacatcgcc 
cacagtcccc gagaagttgg ggggaggggt cggcaattga 
 2301 accggtgcct agagaaggtg gcgcggggta aactgggaaa gtgatgtcgt gtactggctc 
cgcctttttc ccgagggtgg gggagaaccg tatataagtg 
 2401 cagtagtcgc cgtgaacgtt ctttttcgca acgggtttgc cgccagaaca caggtaagtg 
ccgtgtgtgg ttcccgcggg cctggcctct ttacgggtta 
 2501 tggcccttgc gtgccttgaa ttacttccac ctggctgcag tacgtgattc ttgatcccga 
gcttcgggtt ggaagtgggt gggagagttc gaggccttgc 
 2601 gcttaaggag ccccttcgcc tcgtgcttga gttgaggcct ggcctgggcg ctggggccgc 
cgcgtgcgaa tctggtggca ccttcgcgcc tgtctcgctg 
 2701 ctttcgataa gtctctagcc atttaaaatt tttgatgacc tgctgcgacg ctttttttct 
ggcaagatag tcttgtaaat gcgggccaag atctgcacac 
 2801 tggtatttcg gtttttgggg ccgcgggcgg cgacggggcc cgtgcgtccc agcgcacatg 
ttcggcgagg cggggcctgc gagcgcggcc accgagaatc 
 2901 ggacgggggt agtctcaagc tggccggcct gctctggtgc ctggcctcgc gccgccgtgt 
atcgccccgc cctgggcggc aaggctggcc cggtcggcac 
 3001 cagttgcgtg agcggaaaga tggccgcttc ccggccctgc tgcagggagc tcaaaatgga 
ggacgcggcg ctcgggagag cgggcgggtg agtcacccac 
 3101 acaaaggaaa agggcctttc cgtcctcagc cgtcgcttca tgtgactcca cggagtaccg 
ggcgccgtcc aggcacctcg attagttctc gagcttttgg 
 3201 agtacgtcgt ctttaggttg gggggagggg ttttatgcga tggagtttcc ccacactgag 
tgggtggaga ctgaagttag gccagcttgg cacttgatgt 
 3301 aattctcctt ggaatttgcc ctttttgagt ttggatcttg gttcattctc aagcctcaga 
cagtggttca aagttttttt cttccatttc aggtgtcgtg 
 3401 aagcggccgc catggcggga cacctggctt cggatttcgc cttctcgccc cctccaggtg 
gtggaggtga tgggccaggg gggccggagc cgggctgggt 
 3501 tgatcctcgg acctggctaa gcttccaagg ccctcctgga gggccaggaa tcgggccggg 
ggttgggcca ggctctgagg tgtgggggat tcccccatgc 
 3601 cccccgccgt atgagttctg tggggggatg gcgtactgtg ggccccaggt tggagtgggg 
ctagtgcccc aaggcggctt ggagacctct cagcctgagg 
 3701 gcgaagcagg agtcggggtg gagagcaact ccgatggggc ctccccggag ccctgcaccg 
tcacccctgg tgccgtgaag ctggagaagg agaagctgga 
 3801 gcaaaacccg gaggagtccc aggacatcaa agctctgcag aaagaactcg agcaatttgc 
caagctcctg aagcagaaga ggatcaccct gggatataca 
 3901 caggccgatg tggggctcac cctgggggtt ctatttggga aggtattcag ccaaacgacc 
atctgccgct ttgaggctct gcagcttagc ttcaagaaca 
 4001 tgtgtaagct gcggcccttg ctgcagaagt gggtggagga agctgacaac aatgaaaatc 
ttcaggagat atgcaaagca gaaaccctcg tgcaggcccg 
 4101 aaagagaaag cgaaccagta tcgagaaccg agtgagaggc aacctggaga atttgttcct 
gcagtgcccg aaacccacac tgcagcagat cagccacatc 
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 4201 gcccagcagc ttgggctcga gaaggatgtg gtccgagtgt ggttctgtaa ccggcgccag 
aagggcaagc gatcaagcag cgactatgca caacgagagg 
 4301 attttgaggc tgctgggtct cctttctcag ggggaccagt gtcctttcct ctggccccag 
ggccccattt tggtacccca ggctatggga gccctcactt 
 4401 cactgcactg tactcctcgg tccctttccc tgagggggaa gcctttcccc ctgtctctgt 
caccactctg ggctctccca tgcattcaaa ctcgggttcg 
 4501 ggtgcgccag taaagcagac attaaacttt gatttgctga aacttgcagg tgatgtagag 
tcaaatccag gtccaatggc tgtcagcgac gcgctgctcc 
 4601 catctttctc cacgttcgcg tctggcccgg cgggaaggga gaagacactg cgtcaagcag 
gtgccccgaa taaccgctgg cgggaggagc tctcccacat 
 4701 gaagcgactt cccccagtgc ttcccggccg cccctatgac ctggcggcgg cgaccgtggc 
cacagacctg gagagcggcg gagccggtgc ggcttgcggc 
 4801 ggtagcaacc tggcgcccct acctcggaga gagaccgagg agttcaacga tctcctggac 
ctggacttta ttctctccaa ttcgctgacc catcctccgg 
 4901 agtcagtggc cgccaccgtg tcctcgtcag cgtcagcctc ctcttcgtcg tcgccgtcga 
gcagcggccc tgccagcgcg ccctccacct gcagcttcac 
 5001 ctatccgatc cgggccggga acgacccggg cgtggcgccg ggcggcacgg gcggaggcct 
cctctatggc agggagtccg ctccccctcc gacggctccc 
 5101 ttcaacctgg cggacatcaa cgacgtgagc ccctcgggcg gcttcgtggc cgagctcctg 
cggccagaat tggacccggt gtacattccg ccgcagcagc 
 5201 cgcagccgcc aggtggcggg ctgatgggca agttcgtgct gaaggcgtcg ctgagcgccc 
ctggcagcga gtacggcagc ccgtcggtca tcagcgtcag 
 5301 caaaggcagc cctgacggca gccacccggt ggtggtggcg ccctacaacg gcgggccgcc 
gcgcacgtgc cccaagatca agcaggaggc ggtctcttcg 
 5401 tgcacccact tgggcgctgg accccctctc agcaatggcc accggccggc tgcacacgac 
ttccccctgg ggcggcagct ccccagcagg actaccccga 
 5501 ccctgggtct tgaggaagtg ctgagcagca gggactgtca ccctgccctg ccgcttcctc 
ccggcttcca tccccacccg gggcccaatt acccatcctt 
 5601 cctgcccgat cagatgcagc cgcaagtccc gccgctccat taccaagagc tcatgccacc 
cggttcctgc atgccagagg agcccaagcc aaagagggga 
 5701 agacgatcgt ggccccggaa aaggaccgcc acccacactt gtgattacgc gggctgcggc 
aaaacctaca caaagagttc ccatctcaag gcacacctgc 
 5801 gaacccacac aggtgagaaa ccttaccact gtgactggga cggctgtgga tggaaattcg 
cccgctcaga tgaactgacc aggcactacc gtaaacacac 
 5901 ggggcaccgc ccgttccagt gccaaaaatg cgaccgagca ttttccaggt cggaccacct 
cgccttacac atgaagaggc atttttaagg atccctcccc 
 6001 cccccctaac gttactggcc gaagccgctt ggaataaggc cggtgtgcgt ttgtctatat 
gttattttcc accatattgc cgtcttttgg caatgtgagg 
 6101 gcccggaaac ctggccctgt cttcttgacg agcattccta ggggtctttc ccctctcgcc 
aaaggaatgc aaggtctgtt gaatgtcgtg aaggaagcag 
 6201 ttcctctgga agcttcttga agacaaacaa cgtctgtagc gaccctttgc aggcagcgga 
accccccacc tggcgacagg tgcctctgcg gccaaaagcc 
 6301 acgtgtataa gatacacctg caaaggcggc acaaccccag tgccacgttg tgagttggat 
agttgtggaa agagtcaaat ggctctcctc aagcgtattc 
 6401 aacaaggggc tgaaggatgc ccagaaggta ccccattgta tgggatctga tctggggcct 
cggtgcacat gctttacatg tgtttagtcg aggttaaaaa 
 6501 aacgtctagg ccccccgaac cacggggacg tggttttcct ttgaaaaaca cgatgataat 
atggccacac atatgatgta caacatgatg gagacggagc 
 6601 tgaagccgcc gggcccgcag caaacttcgg ggggcggcgg cggcaactcc accgcggcgg 
cggccggcgg caaccagaaa aacagcccgg accgcgtcaa 
 6701 gcggcccatg aatgccttca tggtgtggtc ccgcgggcag cggcgcaaga tggcccagga 
gaaccccaag atgcacaact cggagatcag caagcgcctg 
 6801 ggcgccgagt ggaaactttt gtcggagacg gagaagcggc cgttcatcga cgaggctaag 
cggctgcgag cgctgcacat gaaggagcac ccggattata 
 6901 aataccggcc ccggcggaaa accaagacgc tcatgaagaa ggataagtac acgctgcccg 
gcgggctgct ggcccccggc ggcaatagca tggcgagcgg 
 7001 ggtcggggtg ggcgccggcc tgggcgcggg cgtgaaccag cgcatggaca gttacgcgca 
catgaacggc tggagcaacg gcagctacag catgatgcag 
 7101 gaccagctgg gctacccgca gcacccgggc ctcaatgcgc acggcgcagc gcagatgcag 
cccatgcacc gctacgacgt gagcgccctg cagtacaact 
 7201 ccatgaccag ctcgcagacc tacatgaacg gctcgcccac ctacagcatg tcctactcgc 
agcagggcac ccctggcatg gctcttggct ccatgggttc 
 7301 ggtggtcaag tccgaggcca gctccagccc ccctgtggtt acctcttcct cccactccag 
ggcgccctgc caggccgggg acctccggga catgatcagc 
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 7401 atgtatctcc ccggcgccga ggtgccggaa cccgccgccc ccagcagact tcacatgtcc 
cagcactacc agagcggccc ggtgcccggc acggccatta 
 7501 acggcacact gcccctctca cacatgtccg gaagcggagc cactaacttc tccctgttga 
aacaagcagg ggatgtcgaa gagaatcccg ggccaatgcc 
 7601 cctcaacgtt agcttcacca acaggaacta tgacctcgac tacgactcgg tgcagccgta 
tttctactgc gacgaggagg agaacttcta ccagcagcag 
 7701 cagcagagcg agctgcagcc cccggcgccc agcgaggata tctggaagaa attcgagctg 
ctgcccaccc cgcccctgtc ccctagccgc cgctccgggc 
 7801 tctgctcgcc ctcctacgtt gcggtcacac ccttctccct tcggggagac aacgacggcg 
gtggcgggag cttctccacg gccgaccagc tggagatggt 
 7901 gaccgagctg ctgggaggag acatggtgaa ccagagtttc atctgcgacc cggacgacga 
gaccttcatc aaaaacatca tcatccagga ctgtatgtgg 
 8001 agcggcttct cggccgccgc caagctcgtc tcagagaagc tggcctccta ccaggctgcg 
cgcaaagaca gcggcagccc gaaccccgcc cgcggccaca 
 8101 gcgtctgctc cacctccagc ttgtacctgc aggatctgag cgccgccgcc tcagagtgca 
tcgacccctc ggtggtcttc ccctaccctc tcaacgacag 
 8201 cagctcgccc aagtcctgcg cctcgcaaga ctccagcgcc ttctctccgt cctcggattc 
tctgctctcc tcgacggagt cctccccgca gggcagcccc 
 8301 gagcccctgg tgctccatga ggagacaccg cccaccacca gcagcgactc tgaggaggaa 
caagaagatg aggaagaaat cgatgttgtt tctgtggaaa 
 8401 agaggcaggc tcctggcaaa aggtcagagt ctggatcacc ttctgctgga ggccacagca 
aacctcctca cagcccactg gtcctcaaga ggtgccacgt 
 8501 ctccacacat cagcacaact acgcagcgcc tccctccact cggaaggact atcctgctgc 
caagagggtc aagttggaca gtgtcagagt cctgagacag 
 8601 atcagcaaca accgaaaatg caccagcccc aggtcctcgg acaccgagga gaatgtcaag 
aggcgaacac acaacgtctt ggagcgccag aggaggaacg 
 8701 agctaaaacg gagctttttt gccctgcgtg accagatccc ggagttggaa aacaatgaaa 
aggcccccaa ggtagttatc cttaaaaaag ccacagcata 
 8801 catcctgtcc gtccaagcag aggagcaaaa gctcatttct gaagaggact tgttgcggaa 
acgacgagaa cagttgaaac acaaacttga acagctacgg 
 8901 aactcttgtg cgtaagtcga tagatcctaa tcaacctctg gattacaaaa tttgtgaaag 
attgactggt attcttaact atgttgctcc ttttacgcta 
 9001 tgtggatacg ctgctttaat gcctttgtat catgctattg cttcccgtat ggctttcatt 
ttctcctcct tgtataaatc ctggttgctg tctctttatg 
 9101 aggagttgtg gcccgttgtc aggcaacgtg gcgtggtgtg cactgtgttt gctgacgcaa 
cccccactgg ttggggcatt gccaccacct gtcagctcct 
 9201 ttccgggact ttcgctttcc ccctccctat tgccacggcg gaactcatcg ccgcctgcct 
tgcccgctgc tggacagggg ctcggctgtt gggcactgac 
 9301 aattccgtgg tgttgtcggg gaaatcatcg tcctttcctt ggctgctcgc ctgtgttgcc 
acctggattc tgcgcgggac gtccttctgc tacgtccctt 
 9401 cggccctcaa tccagcggac cttccttccc gcggcctgct gccggctctg cggcctcttc 
cgcgtcttcg ccttcgccct cagacgagtc ggatctccct 
 9501 ttgggccgcc tccccgcctg gtacctttaa gaccaatgac ttacaaggca gctgtagatc 
ttagccactt tttaaaagaa aaggggggac tggaagggct 
 9601 aattcactcc caacgaagac aagatcacct gcaggacagg cgcgccataa cttcgtatag 
catacattat acgaagttat ggtacctgcg cgccctgctt 
 9701 tttgcttgta ctgggtctct ctggttagac cagatctgag cctgggagct ctctggctaa 
ctagggaacc cactgcttaa gcctcaataa agcttgcctt 
 9801 gagtgcttca agtagtgtgt gcccgtctgt tgtgtgactc tggtaactag agatccctca 
gaccctttta gtcagtgtgg aaaatctcta gcacccgggc 
 9901 gattaaggaa agggctagat cattcttgaa gacgaaaggg cctcgtgata cgcctatttt 
tataggttaa tgtcatgata ataatggttt cttagacgtc 
10001 aggtggcact tttcggggaa atgtgcgcgg aacccctatt tgtttatttt tctaaataca 
ttcaaatatg tatccgctca tgagacaata accctgataa 
10101 atgcttcaat aatattgaaa aaggaagagt atgagtattc aacatttccg tgtcgccctt 
attccctttt ttgcggcatt ttgccttcct gtttttgctc 
10201 acccagaaac gctggtgaaa gtaaaagatg ctgaagatca gttgggtgca cgagtgggtt 
acatcgaact ggatctcaac agcggtaaga tccttgagag 
10301 ttttcgcccc gaagaacgtt ttccaatgat gagcactttt aaagttctgc tatgtggcgc 
ggtattatcc cgtgttgacg ccgggcaaga gcaactcggt 
10401 cgccgcatac actattctca gaatgacttg gttgagtact caccagtcac agaaaagcat 
cttacggatg gcatgacagt aagagaatta tgcagtgctg 
10501 ccataaccat gagtgataac actgcggcca acttacttct gacaacgatc ggaggaccga 
aggagctaac cgcttttttg cacaacatgg gggatcatgt 
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10601 aactcgcctt gatcgttggg aaccggagct gaatgaagcc ataccaaacg acgagcgtga 
caccacgatg cctgtagcaa tggcaacaac gttgcgcaaa 
10701 ctattaactg gcgaactact tactctagct tcccggcaac aattaataga ctggatggag 
gcggataaag ttgcaggacc acttctgcgc tcggcccttc 
10801 cggctggctg gtttattgct gataaatctg gagccggtga gcgtgggtct cgcggtatca 
ttgcagcact ggggccagat ggtaagccct cccgtatcgt 
10901 agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac agatcgctga 
gataggtgcc tcactgatta agcattggta actgtcagac 
11001 caagtttact catatatact ttagattgat ttaaaacttc atttttaatt taaaaggatc 
taggtgaaga tcctttttga taatctcatg accaaaatcc 
11101 cttaacgtga gttttcgttc cactgagcgt cagaccccgt agaaaagatc aaaggatctt 
cttgagatcc tttttttctg cgcgtaatct gctgcttgca 
11201 aacaaaaaaa ccaccgctac cagcggtggt ttgtttgccg gatcaagagc taccaactct 
ttttccgaag gtaactggct tcagcagagc gcagatacca 
11301 aatactgttc ttctagtgta gccgtagtta ggccaccact tcaagaactc tgtagcaccg 
cctacatacc tcgctctgct aatcctgtta ccagtggctg 
11401 ctgccagtgg cgataagtcg tgtcttaccg ggttggactc aagacgatag ttaccggata 
aggcgcagcg gtcgggctga acggggggtt cgtgcacaca 
11501 gcccagcttg gagcgaacga cctacaccga actgagatac ctacagcgtg agctatgaga 
aagcgccacg cttcccgaag ggagaaaggc ggacaggtat 
11601 ccggtaagcg gcagggtcgg aacaggagag cgcacgaggg agcttccagg gggaaacgcc 
tggtatcttt atagtcctgt cgggtttcgc cacctctgac 
11701 ttgagcgtcg atttttgtga tgctcgtcag gggggcggag cctatggaaa aacgccagca 
acgcggcctt tttacggttc ctggcctttt gctggccttt 
11801 tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta ttaccgcctt 
tgagtgagct gataccgctc gccgcagccg aacgaccgag 
11901 cgcagcgagt cagtgagcga ggaagcggaa gagcgcccaa tacgcaaacc gcctctcccc 
gcgcgttggc cgattcatta atgcagcaag ctcatggctg 
12001 actaattttt tttatttatg cagaggccga ggccgcctcg gcctctgagc tattccagaa 
gtagtgagga ggcttttttg gaggcctagg cttttgcaaa 
12101 aagctccccg tggcacgaca ggtttcccga ctggaaagcg ggcagtgagc gcaacgcaat 
taatgtgagt tagctcactc attaggcacc ccaggcttta 
12201 cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 
ggaaacagct atgacatgat tacgaatttc acaaataaag 
12301 catttttttc actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg 
tctggatcaa ctggataact caagctaacc aaaatcatcc 
12401 caaacttccc accccatacc ctattaccac tgccaattac ctgtggtttc atttactcta 
aacctgtgat tcctctgaat tattttcatt ttaaagaaat 
12501 tgtatttgtt aaatatgtac tacaaactta gtagt 
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